shows the layer structure of the medium in the experiment. The sample MO media were prepared on a 0.6-mm polycarbonate substrate / 35 nm SiN enhancement layer / 60 nm magnetic underlayers of GdFeCoCr/ TbFeCoCr / memory layer of TbFeCo / 50 nm SiN protective layer. These media were designed with a structure that acts as a Domain Wall Displacement Detection (DWDD) system, which evaluates their static magnetic properties and also their recording and readout properties 9), 10)
The magnetic properties were measured with a vibrating sample magnetometer (VSM), a torque magnetometer, and a Kerr magnetometer. The cross-sectional structures of the films were observed using scanning electron microscopy (SEM). The read/write characteristics of the MO medium were measured with a conventional magneto-optical head As shown in the figure, in the memory layer of sample (d) without a seed layer and without the columnar structure, it is difficult to write a tiny mark of less than 100 nm.
The MO medium of samples (a) and (b), with its well segregated micro-columnar structure in the memory layer and produced with a seed layer, showed that a small mark with a length of less than 50 nm could be recorded. But the readout signal of sample (c) decreases earlier as the mark length shortens than is the case for samples (a) and (b) .
A TbFeCo memory layer at least 80 nm thick with a microstructure controlled by the amorphous magnetic underlayer can be used effectively for ultra-high-density recording.
Conclusion
It has been found that a thickness of more than 100 nm is needed for the memory layer in order to use the DWDD method. There is some difficulty in recording tiny marks on a memory layer 50 nm thick in a multi-layer MO medium. 
